Quantitative susceptibility mapping differentiates between parkinsonian disorders.
It is often challenging to clinically distinguish between Parkinson's disease (PD), multiple system atrophy (MSA) and progressive supranuclear palsy (PSP). Quantitative susceptibility mapping (QSM) is an accurate indirect method for estimating brain iron levels in vivo. This method has yet to be applied in atypical parkinsonism. We aimed to investigate differences in brain iron accumulation parkinsonian disorders and healthy controls using QSM. 15 patients with PSP, 11 patients with MSA, 62 patients with PD and 14 healthy controls were included in the study and their phase and magnitude data from susceptibility-weighted magnetic resonance imaging were retrospectively analyzed with an in-house pipeline to create susceptibility maps. Two-way ANCOVA were used to assess group differences. Pairwise comparisons within the ANCOVA were corrected for multiple comparisons. Red nucleus susceptibility was higher in PSP compared with PD (p < 0.001), MSA (p < 0.001) and controls (p < 0.001), which separated PSP from these groups with areas under receiver operating characteristic curve of 0.97, 0.75 and 0.98 respectively. PSP showed higher globus pallidus susceptibility compared with PD (p < 0.001), MSA (p = 0.006) and controls (p < 0.001). Putamen susceptibility was higher in MSA than in PD (p = 0.022) and controls (p = 0.026). Substantia nigra susceptibility was increased in PD compared to controls (p = 0.030). We show that all studied parkinsonian disorders have increased susceptibility subcortically, reflecting distinct topographical patterns of abnormal brain iron accumulation. QSM, particularly of the red nucleus, is a promising biomarker in differentiating parkinsonian disorders, and would be interesting to study longitudinally for monitoring disease progression and treatment effects.